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1. Computational methods 2. Figure S11 . Computed reaction profile for the C-H activation of 1a via an inner-sphere concertedmetallation-deprotonation mechanism. Energies were calculated at the BP86+D3/SDD/6-31G(d,p) level and include a PCM solvent correction in acetic acid or toluene (parentheses). 3. Table S1 . Computed relative energies for the C-H activation of 1a via an inner-sphere concertedmetallation-deprotonation mechanism. 4. Figure S12 . Computed reaction profile for the C-H activation of 1a via an outer-sphere concertedmetallation-deprotonation mechanism. 5. Table S2 . Computed relative energies for the C-H activation of 1a via an outer-sphere concertedmetallation-deprotonation mechanism. 6. Figure S13 . Computed reaction profile for the C-H activation of 1a via an oxidative addition mechanism. 7. Table S3 . Computed relative energies for the C-H activation of 1a via an oxidative addition mechanism. 8. Table S4 . DFT method testing 9. Computed structures and energies (hartrees) for all species computed Electronic Supplementary Material (ESI) for Dalton Transactions. This journal is © The Royal Society of Chemistry 2018 PART A Figure S1 ORTEP representation of 1a with thermal ellipsoids set at 50% probability level; all hydrogen atoms are omitted for clarity.
Table S1
Selected bond distances (Å) and angles (°) for 1a
Bond lengths
Pd(1)-N(2) 2.059(6) Pd(1)-N(1) 2.010(6) Pd(1)-Cl (2) 2.298(2) Pd(1)-Cl(1) 2.270(2) C(7)-N(1) 1.295(9) C(13)-C(14)
1.518 (11) Bond angles N(2)-Pd(1)-Cl (2) 99.34(18) N(2)-Pd(1)-Cl (1) 172.77(19) N(2)-Pd(1)-N(1) 80.4(3) N(1)-Pd(1)-Cl (2) 169.26(18) N(1)-Pd(1)-Cl(1) 93.56(19) Cl(1)-Pd(1)-Cl (2) 87.34(8) C(7)-N(1)-C(1) 120.7(7)
Figure S2 1 H NMR spectrum of 1a in CDCl3 at room temperature 
Computational Methods
Calculations were performed with Gaussian 09, Revision E.01. S1 Geometry optimizations and thermal contributions to energies were computed in the gas phase with the gradient-corrected functional BP86 S2 and employed the SDD basis set for Pd with the Stuttgart/Dresden 28-electron ECP; S3 the 6-31G(d,p) basis set was used for all other atoms. S4 Stationary points were identified as minima or transition states through analytical frequency calculations; transition states were further characterised through IRC calculations and subsequent geometry optimisations. The energies reported in the main text are Gibbs energies that include both an empirical dispersion correction (Grimme's D3) S5 and a solvent correction (AcOH or toluene, PCM approach). S6 Whereas C-H activation mediated by palladium carboxylate complexes has been thoroughly investigated by computational methods, C-H activation by palladium chloride complexes has been less well studied. S7 Therefore all plausible mechanisms for the C-H activation of complex 1a were investigated, including: Fig. S11 and Table S1 : concerted-metallation-deprotonation, involving an inner-sphere chloride ligand Fig. S12 and Table S2 : concerted-metallation-deprotonation, involving an outer-sphere chloride anion Fig. S13 and Table S3 : oxidative addition. The concerted-metallation-deprotonation mechanism, involving an inner-sphere chloride ligand proved to be the lowest energy pathway; hence, this mechanism is the one presented in the main text. Figure S11 . Computed reaction profile for the C-H activation of 1a via an inner-sphere concertedmetallation-deprotonation mechanism. Energies were calculated at the BP86+D3/SDD/6-31G(d,p) level and include a PCM solvent correction in acetic acid or toluene (parentheses). (A-Bperi) , including with the dispersion correction; when the solvent correction is applied, A is higher in energy than TS(A-Bperi). Figure S12 . Computed reaction profile for the C-H activation of 1a via an outer-sphere concertedmetallation-deprotonation mechanism. A pathway for the ortho-C-H activation only could be located. Energies were calculated at the BP86+D3/SDD/6-31G(d,p) level and include a PCM solvent correction for acetic acid or toluene (parentheses). Table S2 . Computed relative energies for the C-H activation of 1a via an outer-sphere concerted-metallationdeprotonation mechanism. Energies were calculated at the BP86+D3/SDD/6-31G(d,p) level and include a PCM solvent correction. energy than TS(C-Bortho) , including with the dispersion correction; when the solvent correction is applied, C is higher in energy than TS(C-Bortho). Figure S13 . Computed reaction profile for the C-H activation of 1a via an oxidative addition mechanism. Energies were calculated at the BP86+D3/SDD/6-31G(d,p) level and include a PCM solvent correction for acetic acid or toluene (parentheses). Table S3 . Computed relative energies for the C-H activation of 1a via an oxidative addition mechanism. Energies were calculated at the BP86+D3/SDD/6-31G(d,p) level and include a PCM solvent correction. Page S13 of S19 
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